]. The additional simulations have a uniform overwintering distribution as shown in figure S1 and are initiated with a fixed overwintering depth of 400 m, a fixed dry weight of 50 μg C, and three different wake-up days (WUD, start of simulation). . In all simulations, individuals follow the same growth and behavioural patterns as described in the Materials and methods section. Figure S1 . Horizontal coverage of the uniform overwintering distribution of ca 70.000 particles in the Norwegian Sea (yellow). Silhouette of the evolved overwintering distribution from Hjøllo et al. (2012) can been seen in black. Defined borders to the North Sea (southern dashed line), the Norwegian continental shelf break (whole line) and the Barents Sea opening (northern dashed line) are denoted together with major spawning areas for Northeast Arctic cod (Lofoten) and Norwegian spring spawning herring (Møre). Figure S4 . Average number of calanus transported over time through the Barents Sea opening (top panel), over the Norwegian continental shelf break (centre panel), and across the North Sea cut-off border (bottom panel) in years with high (red lines) and low (blue lines) cross-shelf transport anomaly z-scores (see figure S2 ). Shaded areas denote standard deviation. 
